Electrophysiological effects of MK-801 on rat nigrostriatal and mesoaccumbal dopaminergic neurons.
The electrophysiological effects of the non-competitive N-methyl-D-aspartate (NMDA) antagonist (+)-MK-801 (MK-801) on nigrostriatal and mesoaccumbal dopaminergic (DA) neurons were evaluated in chloral hydrate-anesthetized rats. MK-801 (0.05-3.2 mg/kg, i.v.) stimulated the firing rates of 14 (74%) of 19 nigrostriatal DA (NSDA) neurons and all 16 mesoaccumbal DA (MADA) neurons tested. Stimulatory effects of the drug were more prominent on MADA neurons. Interspike interval analysis revealed that MK-801 also regularized DA neuronal firing pattern. Acute brain hemitransection between the midbrain and forebrain attenuated the stimulatory effects of MK-801 on firing rate and blocked the effects on firing pattern. Similar to MK-801, hemitransection itself increased NSDA and MADA cell firing rates and regularized firing pattern. Both i.v. and iontophoretic MK-801 blocked the excitatory effects of iontophoretic NMDA but did not affect excitations caused by the non-NMDA glutamatergic receptor agonists quisqualate and kainate. Iontophoretic MK-801 had no effect alone. These results suggest that the excitatory effects of i.v. MK-801 on DA neuronal activity are not due to direct actions on DA neurons. Glutamatergic projections originating anterior to the hemitransection appear to play a role in the effects of MK-801 on DA neuronal activity.